Supplementary methods
(Material and methods for Figure S1A -F are also found in the main article).
Mice, organs, RNA and protein isolation Tissues, snap frozen in liquid nitrogen or on dry ice, were homogenized using Lysing Matrix D in either Trizol or modified RIPA buffer (20 mM Tris HCl, 150 mM NaCl, 0,5 mM EDTA, 0.5 % NP-40, 0.1 % SDS, + phenylmethanesulfonylfluoride (PMSF) and protease inhibitor cocktail (PIC) added fresh), for total RNA and whole protein cell extract (WCE), respectively, in a FastPrep FP120 homogenizer (Thermo, Electron Corporation). For RNA isolation the TRIzol Plus RNA Purification/PureLink Micro-to-Midi Total RNA Purification kit was used (Invitrogen, Catalog # 12183-555). Concentration of isolated RNA was measured on Nanodrop spectrophotometer (Saveen Werner), aliquoted and stored at -80°C. For WCE the lysed cells were incubated in RIPA buffer on ice for 30 minutes, followed by centrifugation at 13200 rpm, at 4°C, for 15 minutes. The protein concentration was measured with the BioRad protein assay, followed by storage of protein aliquots at -80°C. Imaging of FEN1-YFP was performed on organotypic slices of brain and skin. Organotypic slices of brain and liver were produced by cutting 300 μm of the organ with a TissueChopper (McIllwain). The brain slices were kept in Neurobasal-A medium. Skin from the back of an adult mouse was prepared by pulling out hair and cutting out small squares for microscopy, hairside facing the glass in a small amount of cell culture medium (CnT07, Bioconnect) to avoid drying. Intestine was dissected out, flushed, a 2-3 cm long piece was cut open and placed with the muscle facing up and villi down on the glass for imaging within 1 hour. Both brain and skin were imaged within 2 hours following preparation. Testis, spleen and kidney were cut in half (testis) or sliced with a scalpel before imaging within 2-4 hours, while the whole thymus was imaged within 2-4 hours. All organs were kept in Neurobasal-A medium on ice before imaging.
Western blot analysis
Western analysis was carried out on WCE from spleen, thymus, testis and lung as previously described (1) . Primary antibodies used for the analysis were: a polyclonal rabbit anti-FEN1 (Cat. # ab17993, Abcam), diluted 1:10 000, and a monoclonal rat FEN1 endonuclease activity on a synthetic DNA flap substrate
Nuclear extracts used for the flap assays were prepared as described previously (2) . The flap assay was performed with the oligonucleotide sequences provided in the supplementary Positive signal stained brown.
5
Cell line stably expressing GFP-Ku80
Chinese hamster lung fibroblast cell line XR-V15B, deficient in non-homologous end-joining protein Ku80 and stably expressing GFP-Ku80 (4), was cultured (as described in (4) and reference therein) and used for our "high" laser power local damage experiments (Supplementary data Figure S1N ).
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Figure S1
A. FEN1-YFP and GFP-Ku80 accumulation to "low" vs "high" power laser-induced DNA damage
